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A prototype procedure is illustrated to assess the suitability of land use around 
proposed light rail transit stations of a metropolitan area, with an example of a focus 
on one station area land use pattern. Transit oriented development (TOD) guidelines 
provide the criteria for an assessment. The procedure for assessment is facilitated by 
a geog_raphic information system (GIS), and the Analytic Hierarchy Process (AHP), a 
multicriteria methodology that is increasingly employed in conjunction with geographic 
information systems. The weights of the criteria are determined through paired com-
parisons (relative measurement), and a ratings intensity scale is used to determine 
the scores of land units (absolute measurement). This flexibility in measurement is 
helpful in situations where land use criteria, such as TOD guidelines, as suitability 
factors and with certain desirable thresholds of intensity are known, but must be con-
sidered strategically and adaptively, responsive to local priorities and site-specific 
conditions. The scores of land uses on a scale of zero to 100 percent are determined, 
which indicate the degrees of the suitability of a transit station area as a potential 
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TOD. As well, the proportions suggest changes that target particular parcels-indi-
vidually and as a group-so as to bring about a desirable mix of the public, core/ 
employment, and housing uses for an urban TOD. This prototype application high-
lights the versatile properties of the AHP, particularly when used in the specific con-
text of a development paradigm (TOD) in conjunction with a geographic information 
system that has not been previously addressed in the literature on applications. 
Introduction 
A view of ecology as a whole system encompasses not only the natural but 
also the built environment. The physical form that human settlement must take, 
then, is integral to the debates about sustainability and ecology, the balance of 
the natural and human-made systems. A recent contribution cognizant of a holis-
tic view of ecology is provided by Calthorpe (1993) in his exemplary book, The 
Next American Metropolisl. subtitled Ecology, Community, and the American 
Dream. Sustainable communities have a physical form that support public tran-
sit. A transit-oriented development (TOD) is defined by an average distance of 
2000 feet ( 10-minute walk) from a transit stop, with retail, commercial, and 
office uses that are centrally located. TODs accommodate a mix of retail, office, 
residential, and public uses. The spatial configuration of a TOD thus caters to its 
residents and employees, whether they travel by transit, car, bicycle, or on foot 
(Figure 1). 
Calthorpe (1993) defines three types ofTODs-urban, neighborhood, and 
"secondary areas." The three types of settlement pattern follow a similar prin-
ciple which defines spatial configuration in relation to a pedestrian scale and 
which promotes the diversity or mix of uses-commercial, residential, and pub-
lic. Arguably, they are "new" types in the sense of a contrast with single-use 
zoning, with a bias in favor of a single mode of transportation-the automo-
bile-which, in part, contributes to urban and suburban sprawl. In contrast to 
urban sprawl, evident since around the late 1940s in the U.S. and contentiously 
characterized as inhumane, resource intensive, formless and increasingly deemed 
as unsustainable, TODs have a more compact, rather than limitless, form. With 
Vol. 2, No. /, 1998 
Journal of Public Transportation 45 
(a) 
= Tr,,nku,e 
~ Ur1)on TOO 
f(D ~TOO 
• Trni15tll!I 
C;:J Park and Aide 
·--· FICdcr &.a u,e 
:-:-:- 5-myklo 
~· ()Cj,.,!Jla 
Source: Modified from Calthorpe (1993). 
Figure 1. (a) li'ansit-oriented development (TOD); 
(b) Regional location of TODs in relation to circulation. 
their mix of uses as well as transportation modes and places in which to live and 
work, TODs provide alternatives to suburban sprawl. 
A set of principles guide the physical form ofTODs, whether in new growth 
areas or in "infill," redevelopment. The principles address a combination of so-
cial, spatial, economic, ecological, and organizational goals conducive to the 
(re)creation of transit-oriented evelopments. The principles serve as a backdrop 
for the specification of a set of design guidelines. The design guidelines address 
both the general and the specific-for example, the proportion of TOD areas 
devoted to public, employment, and housing uses; the density of housing; the 
location of civic buildings; parking and circulation; and general configuration of 
buildings (see Calthorpe 1993 for details). 
The guidelines are not seen as a "universal model," however, thereby mak-
ing adaptation of them in response to the conditions specific to a locality or a 
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region plausible (Calthorpe 1993: 52; see also 42). Judicious appraisal, adop-
tion, or modification of the guidelines involve an assessment of the conditions 
specific to a site that is commensurate with the small, spatial size of a TOD area 
(2000 feet radius from a transit station). A procedure that aids in the assessment 
of the relative importance of TOD guidelines as criteria as well as in the ratings 
of the site parcels relative to the criteria is outlined in the next section. This 
procedure uses the analytic hierarchy process, which is increasingly applied as a 
multicriteria methodology of site assessment in conjunction with geographical 
information systems. The properties of the AHP that make it particularly appro-
priate in the specific context of a development paradigm (TOD) and a GIS are 
highlighted. 
The AHP is a robust multicriteria methodology in situations involving fac-
tor diversity. This AHP property is particularly useful since TOD guidelines pecify 
a combination of qualitative and quantitative factors. Furthermore, the weights 
of the criteria are determined by means of paired comparisons. This property is 
of particular relevance in situations where the relative importance of site suit-
ability factors must be determined in context rather than assumed on the basis of 
general models or previous empirical studies. Even TOD guidelines, as Calthorpe 
( 1993) emphasizes, are better thought of when considered in context rather than 
universally applied. The AHP aids in the (re)formulation of TOD guidelines in 
context with a process of weighing the multiple criteria for site assessment. Above 
all, land use/transportation planning epitomizes planning in the face of the un-
certainties of the economic, demographic, and political environment. The expert 
planning team encounters the uncertainties of the decisions of other participants-
the present and future residents of a community, the developer, the financier, the 
politician. Furthermore, values and circumstances change, and decisions are made 
in the face of limited information. In contrast o other multicriteria methods, the 
AHP provides a measure to gauge the consistency of value judgments of the 
decisionmakers in the process of deciding the relative importance of the criteria. 
Thus, the AHP provides an alternative to the commonly-used methods, particu-
larly useful in decisionmaking under conditions of limited information and un-
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certainty, where the inconsistency in judging the relative importance of the crite-
ria in a site suitability analysis can be both detected and improved. 1 
The method of paired comparisons of factors with reciprocal matrices (rela-
tive measurement) is unique to the AHP. However, the ratings of the alternatives 
when standards are known is performed in the AHP ( absolute measurement) 
similar to other multicriteria methods. Both relative and absolute scales of the 
AHP were used with a geographical information system to develop a prototype 
procedure to assess TOD suitability. Focus was on an area within 2000 feet ra-
dius o_f a proposed light rail transit station. The focused site is located in an area 
that is designated as an "urban center," characterized by mixed residential, com-
mercial, office, and governmental uses, internally-oriented esign and higher 
densities, and a variety of services in close proximity to the service population 
(Memphis 2000 Policy Plan 1981 ). This concept of an urban center suggests an 
affinity with the concept of an urban TOD. Thus, an impetus is provided for the 
development of a procedure for an assessment of the focused site as an urban 
TOD as well as an urban center. This prototype procedure is intended as a contri-
bution to the planners' "tool kit" in situations (such as in planning for a TOD) 
which, as Calthorpe notes, involve "areas larger than single parcels but smaller 
than those typically covered in community plans" (Calthorpe 1993:51 ). 
Transit Oriented Development Suitability Analysis: An Application of the 
Analytic Hierarchy Process with a Geographical Information System 
Problem Context 
A recent study conducted for the local transit authority in the city of Mem-
phis (Tennessee) has identified the locations of light rail (LRT) stations along 
the already existing railroad lines (Figure 3c). Ridership, travel time, station 
spacing, and proximity to concentrations of shopping and employment activity 
were among the factors considered in the proposed location of LRT stations. The 
study itself notes, however, that the final decision on the location of stations is 
contingent upon station area land use, access plans, and station designs. Each 
transit station location may thus be considered as a catalyst for station area de-
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velopment or redevelopment (infill), as well as for enhanced transit accessibil-
ity. 
Given the preliminary location of LRT stations, station area land use suit-
ability was then to be determined. Certain properties or factors that make a place 
transit-friendly are known in the literature (for example, see Cervero 1993; Bernick 
and Cervero 1997; Ewing et al. 1997). As also noted above in Calthorpe's tran-
sit-oriented development guidelines, certain desirable thresholds are considered 
if places are to sustain an orientation to transit. For example, accessibility as a 
factor is considered with a threshold of a maximum of 2000 feet or (10-minute 
walk) from the surrounding housing to the transit station. At distances beyond-
for example, 3,000 feet from the station-more people use a bus rather than 
walk to the transit station. (For a comparison of the different thresholds and 
mode shares, see Bernick and Cervero 1997.) Moderate-to-high density is also a 
suitability factor in TOD. Furthermore, land use mix, in contrast to single-use 
designation is considered not only as a factor in promoting transit use but also in 
enhancing the sustainability of TOD itself, as a "balanced" place that contains 
employment, shopping, and living activities. Since TODs cater to vehicular traf-
fic as well as pedestrian movement, the circulation network is both continuous 
and hierarchically-differentiated to promote efficiency and safety of circulation. 
The determination of the suitability of a station area land use as a potential 
TOD, it turns out, is a particular case of a more general problem of land use/site 
evaluation involving multiple factors as criteria. In the section that follows, one 
method-the AHP-among a class of multi criteria evaluation methods is illus-
trated as a prototype procedure to assess transit-oriented evelopment suitability 
analysis within a GIS. 
TOD Suitability Analysis by the AHP with GIS 
Since its inception in the 1970s by Saaty ( 1977), and despite its wide-rang-
ing disciplinary applications (e.g., see Zahedi 1986; Saaty and Vargas 1987), the 
AHP has relatively recently received attention as a multicriteria land evaluation/ 
site assessment method, particularly in conjunction with geographical informa-
tion systems. (e.g., see Banai 1989, 1993; Xiang and Whitley 1993; Malczewski 
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1996; Lin et al. 1997). (See Saaty [1992] for detailed exposition of the theory, 
applications, and extensions of the AHP method. For a brief introduction, par-
ticularly in the GIS context, see Banai [ 1993 ]). The basic AHP properties are 
outlined thus: 
(a) Hierarchical Structure. The systemic concept of a hierarchy is used to 
structure a multicriteria evaluation problem. The criteria, the subcriteria (if any), 
and the alternatives are represented at the various levels of a typical AHP hierar-
chy of interrelated of factors. The factors at each lower level are compared with 
respect to the factors at the higher level of the hierarchy. First, the relative impor-
tance of the criteria is determined, followed next by the importance of the 
subcriteria, and finally down to the lowest level in the hierarchy in which the 
alternatives are rated. 
(b) Paired Factor Comparison. At the core of the AHP is a systematic pro-
cedure for determining the relative importance of factors through their paired 
comparisons and by using a ratio scale. The weights ofn factors, A1, A2, ... , A" are 
denoted by a vector 
Paired comparisons of the factors are performed in a matrix 
A, ~ A3 A n 
A1 w/w 1 w/w2 w/w3 w/wn 
A2 w/w 1 w/w2 w/w3 w/wn 
AJ w/w 1 w/w2 w/w3 w/wn 
A= 
w/w 1 w/w2 w/w3 w/w n n 
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The matrix A is reciprocal (a .. = 1/a .. ), consistent (a .. = a . ./a.k), and all its IJ JI IJ 111. J 
diagonal entries are one (aii= 1). The coefficients (or entries) of A give the rela-
tive magnitudes of the n factors (a .. = w./w.) when the vector of weights w = 
• IJ I J 
(w1,w2, ... ,w0) is known. However, if the weights are not known, they can be re-
covered by solving the well-known characteristic value problem. That is A is 
(post) multiplied by wand the result is stated in proportion tow itself, with n as 
a scalar. 
A•w = n•w 
Since A has unit rank (there is only one independent row of A), all of its 
characteristic values Ai (i = 1 ... , n) are zero except one which Saaty ( 1980) has 
denoted by A :fo: A. = 0. The system A •w = n•w is stated in the form 
max 1 
A•w=l •w. 
max 
The weights of the factors compared pairwise in matrix A are thus deter-
mined by the normalized principal characteristic vector of A. The vector of weights 
w is recovered from any column of A. A unique solution is obtained upon nor-
malizatio~ of the columns of A ( each wi entry is divided by the column total .E wi. 
for i = 1, ... , n). 
c. Calculus of Consistency. When the vector of weights w is known, matrix 
A is consistent. That is, a .. • a.k = a.k. IJ J I 
However, when w is unknown and the coefficients of A are estimates of the 
relative weights, then the condition of consistency may not hold. That is, aij • ajk 
=I= aik' A small perturbation in the values of the coefficients of A implies a small 
Perturbation in A When A is consistent, A = n. But, in general, A > n max. max max -
(Saaty, 1980). The closer the value of A is ton, the more consistent are the 
max 
estimated coefficients of A and therefore the better the estimated solution vector 
w. Hence, deviation from consistency is measured by an index: 
CI= ( A -n)/(n-1). 
max 
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This value is compared with its average value for a randomly-generated 
reciprocal matrix of the same size as A. The comparison indicates whether the 
ratio estimates in the pariwise comparison matrix A are closer to being logically 
consistent or are closer to being random (Saaty 1980). Saaty has suggested an 
upper limit of 10 percent as a measure of good consistency. When this 0.1 O 
threshhold is exceeded, the ratio estimates are revised to improve consistency. 
Thus, a procedure is provided that offers a gauge on consistency of judgment 
when violated in multicriteria evaluation in the face of limited information, data 
imperfection, factor diversity, and uncertainty. 
(c) Synthesis. Once the relative weights of the factors at the various levels 
of the hierarchy-from the criteria to the alternatives-are determined, the re-
sults are aggregated in a weighted summation procedure in which the scores of 
the alternatives are computed. 
TheAHP was used interactively with a geographic information system (GIS) 
(a) to determine the relative importance ofTOD suitability factors as criteria, (b) 
to analyze ratings of groups of land parcels with thematic maps of spatial data, 
and, finally, ( c) to display the composite criteria-weighted ratings score of TOD 
land use suitability. 
In the site study, ArcCAD (ESRI, Inc., Redlands, CA) was used for analysis 
of GIS data and thematic maps, AutoCAD (Autodesk, Inc., San Rafael, CA) was 
used as the drawing editor for the maps, and Expert Choice ( 1988, Decision 
Support Software, Inc., McLean, VA)was used for multicriteria assessment, uti-
lizing the Analytic Hierarchy Process. The GIS information included parcel bound-
aries, census tract information (1996 Tiger/line files), road and street centerlines, 
zoning, and building outlines (local public utility company). The parcel data 
( shape files) were the most utilized in the assessment of land use suitability. This 
GIS data source provided the (city and county) tax assessors' use occupancy 
codes, which were useful for identifying and grouping land uses. The parcels 
were grouped (by use occupancy codes) as suggested by the TOD guidelines, as 
public, core/employment, and housing. After ratings were derived from Expert 
Choice, the resulting weights were then re-entered with the GIS data for map 
evaluation. Figure 2 illustrates the GIS data and software utilization. 
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Figure 2. GIS data and software application for TOD suitability analysis. 
Within the ArcCAD environment, GIS information is organized by mul-
tiple themes. In this example, parcel information was grouped by like use occu-
pancy codes into themes such as public, core/employment, and housing. This 
information was then queried, clipped, buffered, and analyzed to determine total 
areas, and proximities. 
As noted above, because situations and circumstances vary, TOD criteria 
should be considered judiciously, responsive to the conditions specific to a lo-
cality. If the TOD criteria (suitability factors) are not to be considered as fixed, 
universally held standards, then the relative importance of the criteria must be 
devised responsive to the local circumstances and in accordance with locally 
determined "standards." The AHP's logic of pairwise comparison (relative mea-
surement) aids in the derivation of the relative weights of the suitability factors. 
Once the relative importance of the context-dependent criteria is determined, 
the next step involves the ratings of the land uses to assess suitability for TOD. 
The AHP's logic of absolute measurement aids in this process of determining the 
relative merit of land uses given the TOD criteria. With the combined steps, the 
versatile properties of the AHP are used in a situation that involves multicriteria 
evaluation with both relative and absolute scales of measurement. This flexibil-
ity of the AHP, particularly in situations where land use guidelines, such as TOD 
(criteria), as suitability factors and with certain desirable, albeit modifiable, thresh-
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olds are known, is not highlighted in the literature on the application of the AHP 
as a site suitability technique with a geographical information system. 
Deriving the Relative Weights of TOD Suitability Factors 
A hierarchy is constructed in which four suitability factors and their 
subfactors are specified (Figure 3a). The alternatives as urban and neighborhood 
TODs, and secondary areas, comprising three land use groupings (public, core/ 
employment, and housing) are specified at the final branchings of this hierarchy. 
The choice of the four suitability factors is strategic. It represents a realistic 
scenario in which a group of decisionmakers, having considered a general set of 
suitability factors, focus upon those that are deemed critical to a particular site. 
Not only, then, do the decisionmakers "narrow-down" the suitability factors to 
those which are particularly critical to the conditions of a given site, but they 
also see fit to discern their relative importance, rather than to assume that factors 
are equally important at any location. In effect, the decisionmakers et out to 
derive local "standards" from the general TOD criteria. An example of a proce-
dure that aids in this type of suitability analysis and decisionmaking follows. 
The four suitability factors are compared pairwise in a matrix (Table 1) by 
using the AHP scale (see p. 57). 
Regarding the entries in the first row, the reciprocal value (1/3) indicates 
that Density (column factor) is moderately more important than MixUse (row 
factor). Also in the first row, MixUse is given a value (2) in the mid-point of the 
scale of equal and moderate importance, in comparison with RoadNet. Mix Use 
and ProxStat are considered as equally important ( 1 ). 
Considered alone, density-particularly moderate to high density-is a factor 
deemed essential to a transit-supportive development. Considered together with 
the mix of uses, however, density is given a "moderately" greater importance 
(3 ). Why is density given only a "moderately" greater importance than the mix 
of uses, if moderate-to-high density is essential to a transit-supportive develop-
ment? Because the "balance," e.g., with respect to jobs-housing, that an appro-
priate mix of land uses in a development provides is desirable in itself, whether 
or not transit is available. In the spirit of the guidelines, a TOD is not only a 
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Figure 3. (a) A hierarchy for TOD land suitability analysis of a station area; 
(b) proposed transit stations; (c) regional LRT lines and stations. 
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llte AHP Scale: Definition and Explanation 
Equal importance-the two activities contribute 
equally to the objective I* 
Moderate importance-experience and judgment slightly favor 
one activity over another 3 
Essential or strong importance-experience and judgment 
strongly favor one activity over another 5 
Demonstrated importance-an activity is strongly 
favored and its dominance is demonstrated in practice 7 
Extreme importance-the evidence favoring one activity 
over another is of the highest possible order of affirmation 9 
Intermediate values between the two adjacent 
judgments-compromise is needed. 
If an activity i has one of the above numbers assigned 
to it when compared with activity j, thenj has the 
reciprocal value when compared with i. 
2,4,6,8 
Reciprocal of 
above numbers 
*The scale 1.1, 1.2, ... , 1.9, or an even finer one, can be used to compare elements that are close 
together or are near equal in importance; similar(v from 2. 0 to 2. 9, etc. (Source: Saaty 1987) 
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transit-supportive development but is also a balanced or finer-grained develop-
ment. Hence, also, the usefulness of a multi criteria logic of the AHP with paired 
comparisons of the TOD suitability factors is suggested. The comparisons of the 
remaining factors follow a similar logic of multicriteria evaluation. 
It should be noted that once the upper ( or lower) diagonal entries are as-
signed values in the matrix in Table 1, the lower (or upper) entries are deter-
mined reciprocally, without the use of further judgment. Also note that all the 
diagonal entries are unity, when a factor is compared to itself. The relative weights 
of the factors (bounded on a scale from zero to I 00 percent) are determined by 
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Table 1 
Deriving Relative Weights of the TOD Suitability Factors 
Suitability 
Factor" MixUse 
MixUse 
Density 3 
RoadNet 1/2 
ProxStat 
Consistency 
Index (C.I.) = 0.057 
Density RoadNet 
1/3 2 
1 2 
1/2 
2 
ProxStat 
1 
1/2 
Weight 
0.213 
0.376 
0.137 
0.274 
(a) MixUse: The mix of public, core/employment, and housing uses in the site, distin-
guished further by the sub/actor, fine grain, fair, and coarse (see Fig. 3a). Density: The 
density of/and uses in the site, distinguished by high, moderate and low densities of uses. 
RoadNet: The road pattern in the transit station area, distinguished by a grid or a curvilin-
ear network of streets, or by a combination, hybrid. ProxStat: The proximity of the public, 
core/employment, and housing to the transit station.further differentiated by near, proxi-
mate, and far (Fig. 3a). 
the normalized principal characteristic vector of this matrix. The relative weights 
of the suitability factors are shown in the right margin of the matrix in Table I. In 
a descending order ofrelative importance, the factors are Density (0.376), ProxStat 
(0.274), MixUse (0.213), and RoadNet (0.137). Note also that the consistency 
index value of 5.7 percent is well within the 10 percent range of an acceptable 
limit, which indicates good consistency in the matrix of ratio estimates of the 
relative weights of the suitability factors. 
At the second branchings of the hierarchy (Figure 3a) the relative impor-
tance of subfactors is determined. The subfactors indicate a gradation of the 
main factors. Through paired comparisons, the "grade" of "membership" of the 
subfactors is determined. The use of the terminology of fuzzy set logic is delib-
erate. For example with respect to MixUse, even a "coarse" land use mix is 
considered for suitability, albeit with a much lower priority (0.073), in compari-
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son to a "fair" (0.205), and to the highly desirable "fine grain" (0.722) land use 
pattern. The paired comparisons of the subfactors and their relative weights ( or 
grades of membership) are given in Table 2. These comparisons provide examples 
of how preferences are revealed as the suitability factors are differentiated. 
Next, the ratings of the land uses in the site are determined. The ratings are 
then weighted by the relative importance of the suitability factors (above), and 
thus the final scores for the various units of land use are determined. 
Table2 
Paired Comparisons of the Subfactors 
MixUse Fine Fair Coarse Wt. Density High Mod. Low Wt. 
Fine 1 5 7 0.722 High 1 3 7 0.669 
Fair 1/5 1 4 0.205 Moderate 1/3 1 3 0.243 
Coarse 1/7 1/4 1 0.073 Low 1/7 1/3 1 0.088 
C.I. = 0./07 C.l. = 0.006 
RoadNet Grid Hybrid Curv. Wt. ProxStat Near Prox. Far Wt. 
Grid 1 4 6 0.691 Near 1 3 5 0.637 
Hybrid 1/4 1 3 0.218 Prox. 1/3 1 3 0.258 
Curvilinear 1/6 1/3 1 0.091 Far 1/5 1/3 1 0.105 
C.l. = 0.046 C.I. = 0.033 
Rationale for Site Ratings 
Mix Use-The mix of land uses, as derived by the AHP, is ranked second 
among our four criteria with a weight of 0.213. As Calthorpe (1993: 63) states, 
"TODs must be mixed-use and contain a minimum amount of public, core com-
mercial and residential uses." The mix of uses provides preferred thresholds to 
consider when evaluating TOD land uses. The preferred range of ideal mix of 
uses for an urban TOD is shown in Table 3, compared to the actual mix of uses 
determined for our site. 
The amount of public land use is approximately three times that of the pre-
ferred, while the core/employment is in the middle of the preferred range. The 
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percentage of residential land use is only 8 percent, which falls short of the 
preferred range of 20-60 percent. This suggests that some of the public land uses 
could be readjusted or converted to housing to bring the overall land uses within 
the suggested range. 
The subfactors of this criterion were defined as "fine grain" with a weight 
of 0.722, "fair" with a weight of 0.205, and "coarse" with a weight of 0.073. 
These subfactors indicate how each occupancy code group contributes to a de-
sirable overall mix of uses. A "fine" rating indicates that the proportion of land 
use types is comparable to those found in the TOD guidelines. The goal of this is 
to maintain balance between the different land use groups to achieve a sustain-
able mix of uses. 
Table3 
Preferred vs. Observed Mix of Uses 
Preferred Mix of Use Urban TOD Actual Mix of Use Site 
Public 5-15% Public 47% 
Core/Employment 30- 70% Core/Employment 45% 
Housing 20-60% Housing 8% 
Two public uses-parks and churches-dominate the site area (Figure 4). 
These uses comprise 47 percent of the total land area. Large-scale regional parks 
are more desirable in a TOD's secondary area rather than in its primary area, 
which accommodates a number of small scale parks as open spaces (recall Fig-
ure 1 ). The regional park extends beyond the 2,000 ft. radius and into the "sec-
ondary area." Park/open space land was given a rating of "fair" due to a dispro-
portionate use of land within a TOD area. Within the core/employment area, 
department stores, strip shopping, restaurants, fast food places, and service sta-
tions dominate and justify a "coarse" rating. The presence of two supermarkets, 
and a few banks are more proportional to the amount of land use mix; therefore, 
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a rating of "fair" was given. The amount of land area occupied by the mix of 
offices, and their distribution helped them attain a rating of "fine." As for the 
housing component of land use mixes, which totaled only 8 percent of the given 
area, the single family and duplex uses were assigned a rating of "coarse." The 
lack of sufficient proportions of these two uses was seen as detrimental to the 
area. The planned-unit-developments and condominiums ranked higher since 
they occupied more area in proportion to that of the other groups. However, 
again as with other two groups making up the category, the amount of land use is 
below the mix of uses as suggested by the TOD guidelines and was assigned 
"fair" rating. 
Density-Density, with a weight of 0.376, was determined to be the most 
important of the four criteria. The number of dwelling units per acre ( du/ac) is an 
indicator of density. The ideal urban TOD as described by Calthorpe has an aver-
age residential density of 18 du/ac. The gradation of the subfactors includes 
ratings above and below this average threshold of density. The subfactor choices 
of density are "high," with a weight of0.669, "moderate," with a weight of0.243, 
and "low," with a weight of0.088. Each land use unit (occupancy code group) is 
thus rated for contribution to the overall density of the area as an urban TOD. 
Due to the large area and few public buildings, park/vacant land was rated as 
"low." In contrast, the religious/institutional land uses were given a "high" rating 
due to the size of the buildings relative to the area of land they occupy ( floor area 
ratio). 
The core/employment land uses such as banks, strip shopping, supermar-
kets, restaurants, fast food places, and service stations were assigned a rating of 
"low" due to the predominance of parking lots and characteristically low density 
one-story buildings. Department stores and office land uses were given a rating 
of"moderate" due to the larger multistory mall and Sears department store. The 
presence of several multistory office buildings in this area helps to increase the 
overall density, supportive of transit-oriented evelopment, and therefore these 
were assigned "moderate" rating. The housing land uses of duplex and single 
family were both assigned "low" ratings. Calthorpe assigns single family homes 
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a density of 7-10 du/ac, and duplexes 10-14 du/ac. This is, again, due to their low 
density, which is preferred in secondary-area developments. The planned unit 
developments (mainly townhouses) were assigned a "moderate" rating due to 
their nigher residential densities, which average 18-29 du/ac. The condomini-
ums in the area, particularly the 12-story one on Perkins, with a density of 40-65 
du/ac, received "high" rating. 
RoadNet-The road network criterion, which is assigned an overall weight 
of0.137 (the lowest of the four) is based on the traffic circulation system found 
within each use occupancy code group of parcels for that land use. The three 
choices of ratings are "grid" (0.691 ), "hybrid" (0.218), and "curvilinear" (0.091 ). 
A "grid" rating means that the overall street pattern exhibits parallel lines of 
travel, with a regular, continuous network of arterial and collector streets, prefer-
ably with an axial orientation to the transit station. The "hybrid" rating is a com-
bination of some grid pattern and curvilinear streets. The "curvilinear" rating is 
reserved for street patterns, which do not allow a continuous or through traffic 
flow, similar to those found in suburban residential neighborhoods with many 
coves and dead-end streets. 
The street pattern for each occupancy code and the overall transit station 
area itself is a grid. The main arterial streets (Poplar Avenue and Perkins/Perkins 
Extended) (Figure 4) both pass through or near the proposed transit stop and 
serve ·as collector streets from outlying residential areas. Therefore, each use 
occupancy code was assigned a rating of "grid" with a weight of (0.095). 
ProxStat-The proximity to transit station criterion, which is assigned a 
weight of 0.274 (the second highest of the four), is simply based on the overall 
distance of each group of parcels with the same use occupancy code from the 
proposed transit stop. The choices of ratings for this criteria are "near" (0.637), 
"proximate" (0.258) and "far" (0.105). 
The majority ofuse occupancy code groups, such as park/vacant land, bank, 
department store, strip shopping, office, supermarket, fast food place, service 
station, and condominium were assigned a rating of "near" because of the close 
proximity and equality of distributions around the proposed transit stop. The 
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groups of religious, PUDs, and single-family were assigned a rating of "proxi-
mate." The two large church parcels are located on the north side of the proposed 
transit stop, approximately 1,000 feet to 1,800 ft. away, respectively. The planned 
unit developments are located within the 2,000 ft. radius, which, by TOD defini-
tion, justify a "proximate" rating. The duplexes are located just outside the north 
side of the 2,000 foot radius boundary, resulting in a "far" rating. 
Conclusion 
The AHP-GIS procedure illustrated here facilitates small area suitability 
assessment beyond individual parcels and at a scale of "district" rather than met-
ropolitan-wide comprehensive planning. The detailed, micro investigation of the 
smaller area or district plan, however, provides input into the larger comprehen-
sive plan ~f which it is a part. By identifying and grouping land parcels into units 
of the public, core/employment, and housing land uses, the composition of the 
area as a whole is determined for suitability as a transit-oriented evelopment. 
The holistic perspective is particularly important to a concept of a "balanced" 
TOD, if followed through methodologically. The AHP aids in such an investiga-
tion of the appropriate proportion and composition of a TOD. 
By using four criteria as an illustration, the suitability of the various units of 
land use, which constitute the still larger units of public, core/employment, and 
housing, is determined. It turns out that certain land uses fare favorably when the 
area as a whole is viewed as a TOD (see Figure 4). For example, among the uses 
with highest scores include religious uses (0.481 ), office (0.514), and condo-
minium (0.584) within public, core/employment, and housing groups, respec-
tively. The ranges of the final scores by the three categories (see also Figure 2a, 
urban TOD branching) indicate only housing (0.172 - 0.567), with a low score in 
the range, lagging behind those of the public (0.346 - 0.461) and core/employ-
ment (0.317 - 0.514). As noted above, conversion or redevelopment ofland (for 
example, vacant) into residential uses could result in a more favorable score of 
housing in a transit-oriented evelopment. 
One can allow for even greater complexity by increasing the number of 
levels or factors in a decisionmaking hierarchy. The participants ( e.g., experts, 
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developers, publics, politicians) are identified explicitly. Thereby, the different 
priorities that different participants attach to the TOD suitability factors as crite-
ria are accounted for. A possible scenario in which the weightings of the criteria 
result in an outcome that favors one party more than another may be examined. 
The AHP predictions of such an outcome could inform the parties involved and 
thus provide a basis so as to arrive at a collectively desirable decision outcome. 2 
This prototype analysis provides only a stepping stone for further investiga-
tion. For example, the use of census GIS data is helpful to determine areas of 
growth or decline. These areas can be analyzed to determine suitability for new, 
in-fill, or redevelopment TODs. New trunk line and station locations might be 
considered, based on the interpretation of rapid population growth and zoning 
changes in suburban areas, particularly in relation to new regional malls and 
activity centers, which have burgeoned recently. Joint consideration of transit 
spacing and station area (TOD) criteria could justify alternative transit station 
locations other than those currently proposed along the existing truck lines (based 
on transit functional requirement and regional distribution of activity centers). 
GIS themes can be developed quickly to show transit, bus routes, stops, or pro-
posed road design changes as thematic maps. The socioeconomic (e.g., income, 
auto ownership), demographic (e.g., population characteristics, density), and 
physiographic profiles of the region can be mapped thematically with available 
GIS census data to facilitate both the depiction and analysis ofland use/transpor-
tation. nexus. The AHP aids in such a GIS analysis to fine-tune public policy 
priorities for future transit-oriented evelopments in the region. •:• 
Endnotes 
1 The AHP is widely applied and therefore has also received both critical 
and constructive consideration of its properties. The issues regard the scale, treat-
ment of objectivity, procedures for aggregation of weights, and methods of rank-
ing alternatives. For a survey of applications and areas of methodological exten-
sions, see e.g., Zahedi (1986) and Forman (1993) for a lucid discussion of"facts 
and fictions" about the AHP. 
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2 For a historical account of a transport planning process from the perspec-
tives of different participants or "actors," see Hall ( 1980), especially Chapter 3, 
"London's Motorways." 
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